T he promises of human embryonic stem cell (hESC) research and the needs of Canadian scientists to acquire fresh human embryos with which to participate in this important field of inquiry may result in the unintended compromise of the professional obligations of Canadian physicians. 1 The strong preference for fresh as opposed to cryopreserved embryos follows the work of South Korean scientists who have derived multiple stem lines using fresh human embryos, 2, 3 with an efficacy rate much higher than rates reported in studies involving cryopreserved embryos. Canadian scientist Andras Nagy confirmed recently that he indeed used fresh embryos provided by a Canadian physician for his successful stem cell derivation. 4 However, since the advent of embryo cryopreservation in the late 1980s, 5 physicians have generally not offered their patients the choice to donate fresh embryos to research, since this choice could decrease their patients' chances of pregnancy or increase their risk of harm because of the additional cycles of menotropin drugs and oocyte retrieval surgery that may be required if the current treatment cycle does not result in a child). 6 Canada's Assisted Human Reproduction (AHR) Act 7 and the Canadian Institutes of Health Research (CIHR) Human Pluripotent Stem Cell Research Guidelines 8 allow physicians to approach patients with the option of donating cryopreserved embryos no longer required for reproductive purposes. Although these documents prohibit the creation of embryos specifically for research purposes, 7, 8 donation of fresh embryos created for reproductive purposes to research is not considered, nor is this possibility addressed in any Canadian professional practice guideline. A legislative and professional policy grey zone thus exists, which may lead to confusion about the professional obligations of physicians approaching their patients to donate fresh embryos.
In many countries, such as Great Britain 9 and the United States (except in federally funded laboratories), 10 the creation of human embryos specifically for research purposes is permitted; thus, a source of fresh embryos exists for stem cell scientists in those countries. In Canada, however, fresh embryos must come from patients engaged in in-vitro fertilization (IVF). The CMA Code of Ethics instructs physicians to "consider first the well-being of the patient" and "take all reasonable steps to prevent harm to patients" as fundamental responsibilities. 1 These directions imply that physicians participating in IVF are obligated to maximize their patients' chance of achieving pregnancy and minimize their patients' risk of harm. Because a woman's chance of pregnancy may be decreased by deciding against cryopreservation (for transfer in ensuing months) of all embryos not transferred to the woman in her treatment cycle, and because her risk of harm will be increased if additional IVF cycles are required for the same pregnancy rate per treatment cycle, the offer and acceptance of such a choice may be in conflict with the CMA Code of Ethics.
The CMA Code of Ethics also instructs physicians to "recommend only those diagnostic and therapeutic services that you consider to be beneficial to your patient or to others."
1 Although offering the donation of fresh embryos to hESC research is not beneficial to the patient (indeed, it may be harmful), the donation may be beneficial to others, such as Canadians who have conditions that could be improved in the future by results from hESC research. Thus, a physician denying a patient the opportunity to donate fresh embryos to hESC research may be in conflict with the obligation to provide information that would enable the woman to make a free and informed decision in this regard.
However, a moral distinction may exist between the donation of fresh embryos for the potential benefit of others and the donation of other tissues, such as bone marrow. A woman undergoing IVF who is approached to consider donation of her embryos is already in a physician-patient relationship, with an inherent power differential, 11, 12 whereas donors of bone marrow and other tissues have not yet entered into such a relationship. Moreover, although the procedures involved are invasive and therefore potentially harmful to the donor, potential donors of bone marrow and other tissue are not in a position where their altruism might thwart a personal medical goal.
Because IVF patients generally trust their physicians never to present them with options that may decrease their chance of having a child or increase their risk of harm, these women may not understand and appreciate that there is a decrease in their likelihood of pregnancy and an increase in their risk of harm from donating a few fresh embryos. They also may feel compelled to comply with what they believe their physician wants them to do, to avoid offending the professional on whom they depend to help them deliver a child. 12 The media "hype" associated with human embryonic stem cell research 13 might further influence women to help their physician help others.
A woman who, for religious or other moral reasons, chooses not to have her embryos cryopreserved, may be in the position to provide fresh embryos to stem cell research without decreasing her chance of pregnancy or increasing her risk of harm. However, such value systems are likely to prevent the woman from donating embryos to research. Someone who has chosen preimplantation genetic diagnosis 14 may donate embryos found to carry genetic markers without decreasing her chance of pregnancy or increasing her risk of harm. However, this type of genetic analysis is rarely performed in Canada and thus is not a sufficient source of embryos for hESC researchers here.
Physicians may be in a conflict of interest when approaching patients to donate fresh embryos because of subtle imperatives to aid hESC research. These imperatives may be collegial, academic, institutional, financial or altruistic (to help Canadians with conditions that may in future be ameliorated by hESC research). Potential academic and financial conflicts of interest in hESC research are recognized in the AHR Act 7 and CIHR's stem cell research guidelines, 6 which prohibit physicians who offer the choice of cryopreserved embryo donation from being part of an hESC research team or included as authors of related publications. Broader discussion is needed that would inform physicians not only how to "recognize and disclose" 1 these and other conflicts of interest, but how to vacate them. For example, should physicians who stand to gain academically or financially from fresh embryo donation ask a colleague to approach their patients about the possibility of donation, rather than approach the patients themselves? Or should the patients of such physicians not be offered such a choice at all? Should it be only physicians with no academic or financial interest in fresh embryo donation who approach their own patients? Or should no patients be approached under any circumstances, since donation of their fresh embryos would decrease their chance of pregnancy and increase their risk of harm? The Assisted Human Reproduction Agency, charged with overseeing the AHR Act, 7 will likely address such questions, but it has yet to be created.
Although probably legally permissible under Canada's AHR Act 7 and CIHR's stem cell research guidelines, 8 the practice of physicians offering their patients the choice to donate fresh embryos to stem cell research may be morally problematic under the CMA Code of Ethics. Many physicians may unknowingly become complicit in decreasing their patients' chance of pregnancy and increasing their risk of harm. We suggest an immediate moratorium on freshembryo donation until professional practice guidelines and other national regulations are developed that are consistent with the CMA Code of Ethics.
